Effects of ethanol on basal and prostaglandin E1-induced increases in beta-endorphin release and intracellular cAMP levels in hypothalamic cells.
Our recent studies determining the effect of cAMP-elevating agents forskolin and dibutyryl cAMP on ethanol-induced immunoreactive beta-endorphin (IR-beta-EP) release from hypothalamic cells in primary cultures suggested the possibility that both stimulatory and adaptive secretory responses of beta-EP neurons after ethanol exposure may involve the cAMP system. To determine further the role of cAMP, the effects of prostaglandin E1 (PGE1) on basal and ethanol-regulated IR-beta-EP secretion and cAMP productions were determined in primary cultures of hypothalamic cells. The results presented in this study show that a 50 mM dose of ethanol, which is within the EC50 dose of ethanol required to elevate IR-beta-EP release from hypothalamic cells, increased cellular levels of cAMP and elevated IR-beta-EP release simultaneously from the cultured neurons for a period of 6 hr. The cAMP and IR-beta-EP secretory responses developed desensitization to ethanol challenge after 24 hr of constant ethanol incubation. The cAMP-elevating agent PGE1 increased the cellular content of cAMP and IR-beta-EP release in a dose-dependent manner. The EC50 dose of PGE1 for elevation of IR-beta-EP and cAMP was approximately 0.5 microM. As with ethanol, chronic treatment with PGE1 desensitized the cAMP and IR-beta-EP responses of hypothalamic neurons to PGE1. Acute exposure to ethanol increased the PGE1-stimulated levels of cAMP and IR-beta-EP, whereas chronic exposure to ethanol resulted in diminished cAMP responses to PGE1. These data provide evidence that the cAMP system may be involved in controlling hypothalamic beta-EP secretion, as well in regulating the stimulatory and adaptive responses of beta-EP neurons to ethanol.